Fabry disease: immunocytochemical characterization of neuronal involvement.
Fabry disease is an X-linked glycosphingolipid storage disease caused by deficiency of alpha-galactosidase. Storage of globotriaosylceramide, also known as ceramide trihexoside, is maximal in blood vessels but also occurs in neurons. We performed neuropathological histochemical studies on the brains and spinal cords of 2 patients with confirmed Fabry disease. Luxol fast blue-positive deposits were found in blood vessels throughout the central and peripheral nervous system and within selected neurons in spinal cord and ganglia, brainstem, amygdala, hypothalamus, and entorhinal cortex. Regions adjacent to involved neuronal groups, including nucleus basalis, striatum, globus pallidus, and thalamus, were spared. Electron microscopy showed lamellar cytoplasmic neuronal inclusion bodies. Using a monoclonal antibody reactive with ceramide trihexoside, we found more extensive neuronal deposition than evident by Luxol-fast blue staining and new areas of neuronal storage in the spinal cord and cerebral cortex. Blood vessels throughout the nervous system were strongly immunoreactive. The highly selective pattern of neuronal involvement we found suggests that glycosphingolipid exposure, uptake, or catabolism varies greatly with respect to neuronal morphology and distribution. The degree of toxicity to neurons and the clinical significance of this neuronal storage remains to be defined.